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This study explored the feasibility of applying a particular "heart rate
analysis" method to the assessment of human machine interface
effectiveness in cockpits. The methodology proposed is: "Event-related
Heart Rate"(EHR) as an indicator of dynamic characteristics of human
information processing during instrument and display scanning and the
execution of discrete tasks. Both the methodology and technical
requirements for simulator event control are described. The
implementation of EHR is illustrated by a case study performed during a
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Fig. 1 Event related heart rate response, averaged over multiple events (n=26) for a pilot not
flying while handling communications tasks with Air Traffic Control through data link. The centred
event was an ATC up link (time zero) displayed by synthetic speech, which required a ‘WILCO’
response later on. The occurrence of that response, as determined by independent measures of
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Fig. 2 Event related heart rate response, averaged over multiple events (n=26) for a pilot not
flying for handling communications tasks with Air Traffic Control through data link. The centred
event was an ATC up link (time zero) displayed as text on the navigation display, which required
a ‘WILCO’ response later on. (figure from Jorna 1997)
,Q#WKH#FDVH#RI#UHDGLQJ#IURP#WKH#GLVSOD\/#D#PDUNHG#GLIIHUHQFH#LQ#UHVSRQVH#FDQ#EH#REVHUYHG1##$IWHU
WKH# DOHUW/# D# VKRUW# # SHULRG# RI# KHDUW# UDWH# DFFHOHUDWLRQ#ZDV# REVHUYHG/# IROORZHG# E\# D# TXLWH#PRUH
GLVWLQFW# LQFUHDVH# LQ# KHDUW# UDWH# DV# FRPSDUHG# ZLWK# WKH# V\QWKHWLF# VSHHFK# FRQGLWLRQ/# DSSDUHQWO\




6LPLODU# DQDO\VLV# ZHUH# SHUIRUPHG# IRU# DQRWKHU# VXEMHFW# SLORW# WR# H[SORUH# WKH# EHWZHHQ# VXEMHFW
FRQVLVWHQF\#RI#WKLV#SDWWHUQ1#7KH#UHVXOWV#DUH#GHSLFWHG#LQ#ILJXUH#61
Fig. 3 Event related heart rate response, averaged over multiple events (n=34) for another pilot
not flying while handling communications tasks with Air Traffic Control through data link. The
centred event was an ATC up link (time zero) displayed by synthetic speech, which required a
‘WILCO’.
Fig. 4 Event related heart rate response, averaged over multiple events (n=41) for another pilot
not flying for handling communications tasks with Air Traffic Control through data link. The
centred event was an ATC up link (time zero) displayed as text on the navigation display and
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Fig. 5 Event related heart rate response, averaged over multiple events (n=3) for a pilot
confronted with a auto pilot disconnect after accepting the FMS gating of an ATC up link. The
disconnect was initiated automatically 10 seconds after the  up links.
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